
�����������
	��
�����������
�����
	�������������������	����� !�"��#$���&%�'(���*)+�
,
���.-/��0213��	4�/�65

798;:=<>:=?9@BA
798;:=CD:=<EAGF;AHCJIDK�A!LNMBOQP+AH8SR6T�UVUW:XP�O9U;Y>OJIQZ�: LVAE@[7>OD\Q8WAHP+AHCD:]IDA!CQ?
^
_ 79AG?DAE@GAH`D`QAHC

a
bBc�d�bGegf�h!iVj�iNcSk.lBenmEcWoNpqeritsvuGw�fyxnzB{}|BzBp~uBd���uBk�hG�
�y���!���G���!�E���
�H�y�E�H�;�H�v�������y�v�!�~�>���J���y�4�!�4�!���!�E�y�������G�4�E�v���!���v���]�y�4�

� ��¡~¢~£�¤>¥4¢y¦ �&xniNbGfyzG§yb+iNbBc;oNc�enp&¨©eXªHc�j�§4oNc~cW{�c~lvi.iNbBj�i�|Bj4«V¬v­>xnxneglG§ ®GoNf!ªGzG«~c~p
pqen§ylGer­>«�j�l!i�|9c~lGcW­BiNpSenl�pq«;bGc�ªGzGxgenlG§
f4¯
®>j�oVj�xnxgcWx�°�f4|Bp~uQiNbBcWoNc�egp�lGf
«~xnc�j�o}«WfylG±
pqc~lGpqzBp�fyl�¨©bBen«;b[|>j4«V¬v­>xnxnenlB§+p�iqoVj�iNc~§4s�enp}®HoNcW¯²cWoVj�|Bxnc�±&pqbBfyzGxgª[«~fylGpqcWoNm4j�iNenmEc
|Bj4«V¬!­BxnxgenlG§�|9c�zGpqc�ª�f4o�iNbGc�{�f4oNc.j4§4§4oNc~pqpqenmEc�³´��hvµ¶|>j4«V¬v­>xnxnenlB§�pq«VbBcW{�cy·vk�p�±
enlB§�iqoVj�«~cW±¸|>j�pqc�ª6pqen{�zGxXj�iNenfyl�u4¨
c©pqbBf�¨(iNb>j�i¹er¯D®9cWoq¯=f4oN{ j�lB«~c©enp¹m!encW¨�c�ª}¨©eriNbBenl
m4j�oNenfyzGp´°]fy|�«�j�iNc~§yf�oNenc~p�|Bj4pqc�ª+f4l
iNbBc~ero&¨©egªHiNb/º»®HoNfv«~c~pqpqf4o.oNc�¼vzBc~p�i&pqen½~c�¾©j4lBª
xnc~lG§4iNb+º °]fy| ªGzHoVj�iNenfyl>¾;uypqf4{�c
«~f4lBpqenp�iNc~lvi¹iqoNcWl>ªGp�{ j~s�|9c�fy|GpqcWoNmEc�ªD·yk.pqenlB§�enlG±
pqen§ybviNp¹§yxnc�j4lGc�ª�|vs�iNbBc©«Vb>j�oVj4«WiNcWoNen½�j�iNenfyl�uv¨�c�ªHc~mEc~xnf4® j�pqcWxgcW«WiNenmEc&oNcWpqcWoNmyj�iNenfyl
p�iqoVj�iNc~§4s"¯²f�o©|>j4«V¬v­>xnxDpq«;bGc�ªGzGxneglG§G·!¿/c�ªGc~{�f4lBp�iqoVj�iNc&iNb>j�i�iNbBc�lGcW¨*pq«VbBc~{�c.egp
|9cWiqiNc;o�iNb>j�lS|9f4iNb�«~f4lBpqcWoNm4j�iNenmEc¹j4lBªSj4§y§�oNc~pqpqenmEc
|Bj4«V¬!­BxnxgenlG§G·~¿[c�j�xgpqf&«~f4lBpqegªGcWo
iNbGc�egpqpqzGc©f4¯D¯»j�enoNlGc~pqp�enl�°]fy|�pq«VbBc�ªHzBxnenlB§�j�l>ª6ªHc~mEc~xnfy®6j�lBcW¨À¼vz>j�l!iNeriVj�iNegmyc©j4®G±
®HoNfEj4«Vb}iNf.eriNp�«;bBj�oVj4«;iNcWoNen½�j�iNenfylQ·y¿[c�pqbBf�¨2iNb>j�iÁiNbBc¹lBcW¨©xrs�®GoNf4®9fypqc�ª�pq«;bGc~{�c~p
j�oNcSj4xnpqf�«Wfy{�®>j�oVj4|Gxgc.f4o©|9cWiqiNc;o�iNb>j�l
j�§y§�oNc~pqpqenmEcS|>j�«;¬v­>xnxnenlB§�¨©eriNb"oNc~pq®9cW«Wi
iNf
iNbGc�¯»j4eroNlGc~pqp.«;oNeniNc;oNegf4l�·

Â ÃBÄ&Å9ÆDÇSÈ}É�Ê�ÅDËNÇ&Ä

Ì�Í T4Î�UW:X<GT©LNÏG\�F;Î~YQT4?9ODÐ=:=CDÑ�FWÎ~YDT�P+TyF.AH8;T�:=P+`�ÏG8VU~A!CBU&ÒÓÏG8�F;OD`�T�8~Î�ÏGP
`QO9U;T48�Î�T�CBU;T48WF.:XC�ÏH8;Ô
?9T�86UWÏ3:XP+`D8WÏv<HT+FV@9FVU;T4PÕP+T�U;8W:²Î�F�Ð=:XMGT+O9U;:=ÐX:=Ö4A!U;:=ÏHCJI¹A!CQ?ÀOQF;T�8�P+T�UW8;:²Î�F6Ð=:XMGT×FVÐ=ÏvØ�?9ÏvØSC
A!CQ?ÙUWOD8WC*A!8WÏHODCQ?ÚUW:XP+T _¹Û U
:=F�ØS:=?DT�Ð=@ÙAGÎ�Î�T�`9UWT4?ÚU;Y�AvU"UWYDT�O�FVT�Ï!ÒS\QAHÎ~MBÜQÐ=Ð=:XCDÑ(:XC3LNÏG\
F;Î~YDTy?9ODÐ=:XCQÑ*8;TyFVOQÐgU~F�:=CÝF;:XÑGCD:gÜ�Î�A!CBU�:=P+`D8WÏv<HT�P+T4CGU�U;ÏÞF;@9FNUWT�PßO9U;:=Ð=:XÖyAvU;:=ÏHCÝÏv<HT�8�CDÏHC9Ô
\QAHÎ~MBÜQÐ=ÐX:=CDÑ×FWÎ~YDT4?DODÐX:=CDÑ�AH`D`D8WÏGAGÎ~YDT4F�à ávâ _�ã ÏvØ.T4<HT�8yIDØSYDT4C2Î�ÏGP
`�A!8W:XCDÑ×?D: Í T�8WT�CBU�\QAGÎ~MBÔ
ÜQÐXÐ=:=CDÑ�FVU;8~AvUWT�ÑH:=T4F4IDP�A!C>@/FNUWOQ?9:=T4F}YQAE<HT�Î�ÏHC�Î�Ð=OQ?9T4?[UWYQAvU}U;YDT�8;T4Ð=A!U;:=<HT T Í TyÎ�UW:X<GT�CDTyF;F�Ï!Ò
?9: Í T�8WT�CBU6F;Î~YDT4P+T4F�?9T�`�T�CQ?QF�ÏGC3U;YDT}LNÏH\(P
:Xä*àgåyævâ�I�àXåyçvâ _�è YDT�UNØ.Ï×P�AH:XC2<vAH8;:²A!CBUWF}A!8WT
Î�ÏHC�FVT48;<vAvUW:X<GT.\�AHÎ~MBÜQÐ=ÐX:=CDÑ�à é!âQA!CQ?
A!ÑGÑH8WT4FWFV:=<HT�ê Ì.ë 7Bì�í�à é!â]IQàXå4î!âD\QAHÎ~MBÜQÐ=Ð=:XCDÑ _Eï :gUWY×Î�ÏHCDÔ
FVT48;<vAvUW:X<GTS\QAHÎ~MBÜQÐ=Ð=:XCDÑ�I!T4AGÎ~Y6LNÏH\�:²F©ÑG:X<GT�C×A�8WT4F;T�8W<vAvU;:=ÏHC
ØSYDT4C×:gU�A!8W8;:=<HTyF
:XC+UWYDT}ðBODT4ODTHI
A!CQ?×LNÏH\QF�A!8WT�AHÐXÐ=ÏvØ.Ty?/U;Ï[P+Ïv<HT"AHYDT4AG?3:=C(UWYDT
ðBODT4ODT+AHF}ÐXÏGCDÑ�AGF�UWYDT�@2?9Ï[CDÏHU6Î4A!OQF;T
A!C>@2ðBODT�ODTy?×LNÏG\ÚU;Ï[ÑHT�U ?9T4Ð=AE@GT4?(\�T4@HÏHC�?(:XUWF68WT4F;T�8W<HTy?2FNU~A!8;UVÔ]U;:=P+T _�ï :XU;YñA!ÑGÑH8WT4FWFV:=<HT
\QAHÎ~MBÜQÐ=ÐX:=CDÑ�IHÏHCQÐX@
U;YQT©LNÏH\�AvU&UWYDT�YDT4AG?+Ï!Ò�U;YQT�ðBODT4ODT�:²F&ÑG:X<GT�C×A�8WT4F;T�8W<vAvUW:XÏGC _Gò ÏH\QF.A!8WT
A!Ð=ÐXÏvØ�T4?
UWÏ"P+Ïv<HT�AHYDT4AG?�Ï!Ò�UWYDT�8;TyFVT48;<GT4?}LNÏH\�AGF&Ð=ÏHCQÑ�AHF©U;YDT4@×?9Ï"CQÏ!U�?DT�Ð²AE@"UWYQAvU�LNÏH\ _
è YDT�8WT6:=FSCQÏ+Î�ÏHCQF;T�C�FVOQF�ÏGC[ØSYQ:=Î~Y[Ï!Ò�U;YDTyFVT6UNØ�Ï
\QAHÎ~MBÜQÐ=ÐX:=CDÑ�FWÎ~YDT�P+T4F�:²F�\�T�UVUWT�8 _

Û C�ÏG8W?9T48&UWÏ+ÑGA!:=C�ÑG8;TyAvUWT�8�:XCQF;:=ÑHYBU�:=CBU;Ï
U;YQT�8WT�Ð²AvUW:X<GT}T Í TyÎ�UW:X<GT�CDTyF;F�Ï!Ò
Î�ÏGCQFVT48;<vA!U;:=<HT
A!CQ?
A!ÑGÑH8WT4FWFV:=<HT©\�AHÎ~MBÜQÐ=ÐX:=CDÑQIEØ�T�ÑH8WÏHOD`�LNÏH\QF
:=CBU;Ï�Î�A!U;T�ÑGÏH8W:XTyF¹AHCQ?"FVU;O�?9@ UWYDT�:=8�T Í T4Î�U
ÏGC
ó hHzG®B®9f4oqiNc~ª�enl
®Bj�oqi&|vs"j�§4oVj�l!i©¯XoNfy{ôhGj�l>ªGegj�õ�j�iNenf4l>j4x�ö�j�|9f4oVj�iNf�oNenc~p



LNÏH\QF&:XC+UWYDT}?9: Í T�8WT�CBU.Î�A!U;T4ÑHÏH8W:=T4F _!è Ø.Ï :=P+`�ÏG8VU~A!CBU�Ò¸AHÎ�U;ÏG8WF
UWYQAvU�A Í T4Î�U©U;YDT�F;Î~YQT4?9ODÐ=:=CDÑ
Ï!Ò9A
LNÏH\�A!8WT
U;YQT©ÐXT4CDÑ!UWY�êÓ8WODC6U;:=P+T©Ï!ÒBU;YDTJLNÏH\�í�AHCQ?�ØS:=?9U;Y×êÓC>ODP�\�T48´ÏHÒBCDÏ9?9TyFJ8WT4ðBODTyFNUWT4?
\B@�U;YQT©LNÏH\�í _�� @+Î�Ð²AHFWF;:gÒÓ@>:=CDÑ�LNÏH\QF.A!Ð=ÏHCDÑ6UWYDT4F;T}?D:XP+T�C�FV:=ÏHCQF4IGAHCQ?+:=CGUWT�8W`D8WT�U;:=CDÑ�P+T�UW8;:²Î�F
ÐX:=MHT
FVÐ=ÏvØ�?9ÏvØSC/ÒÓÏH8}<vA!8W:XÏGOQF�LNÏG\ÀÎ�A!U;T4ÑHÏH8W:=T4FS:=CQFVU;T4AG?3Ï!Ò�LNO�FNU�A�F;:XCQÑHÐ=T�AE<HT48WAHÑHT�ÒÓÏH8}U;YQT
T�CBU;:=8;T×LNÏH\ UW8WAGÎ�THI&Ø.T(AH8;TÀA!\DÐ=T3U;Ï¶ÏH\9U~A!:=C CDT�Ø�:=CQF;:XÑGYGU~F×:=CBU;ÏñUWYDT(`�T�8;ÒÓÏH8WP�A!CQÎ�T3Ï!Ò
Î�ÏHC�FVT48;<vAvUW:X<GT3A!CQ? Ì.ë 7Bì \QAHÎ~MBÜQÐ=ÐX:=CDÑ _©ï TÀFVYDÏvØ U;Y�AvU�<GT�8W@ÞÎ�ÏHCQF;:=FVU;T4CBU�U;8WT�CQ?DF�A!8WT
ÏH\QF;T�8W<HTy?×ØS:XU;Y[ÒÓÏHOD8�?D: Í T�8WT�CBUSU;8~AHÎ�T4F�ÒÓ8WÏHP��QT�:XU;T4Ð=F;ÏHC�� FSA!8~Î~YD:=<HT+à �Hâ _

ï T ÏG\QF;T�8W<HT�U;YQA!U�Î�ÏHCQF;T�8W<vAvU;:=<HT�AHCQ?3A!ÑGÑH8WT4FWFV:=<HT�\QAHÎ~MBÜQÐ=Ð=:XCDÑ�TyAHÎ~Y/\�T�CDT�ÜDU�Î�T�8;UWA!:=C
LNÏH\�Î�A!U;T�ÑGÏH8W:XTyF´ØSYQ:XÐ=T�AH?9<GT�8~FVT4ÐX@�A Í TyÎ�U;:=CDÑ�ÏHU;YDT48©Î�AvUWT�ÑGÏH8W:XTyF _�� ÏHCQF;T�8W<vAvUW:X<GT.\QAGÎ~MBÜQÐXÐ=:=CDÑ
A!Ð=ÐXÏvØ�F�Ð=T4FWF6\QAHÎ~MBÜQÐ=ÐX:=CDÑ�U;YQAHCÚAHÑHÑG8;TyF;F;:X<GT \QAGÎ~MGÜ�ÐXÐ=:XCQÑ/?DODT
U;Ï[U;YDT×Î�ÏHCQFVU;8~A!:=CBUWF�ÏHCÀU;YQT
F;Î~YDTy?9ODÐ=T \>@×UWYDT"8WT4F;T�8W<vAvU;:=ÏHC�F�Ï!Ò©A!Ð=Ð´Ø�A!:XU;:=CDÑ6LNÏH\�F _�ë ÐXU;YDÏGODÑHY2AHÑHÑH8WT4FWF;:X<GT}\QAGÎ~MBÜQÐXÐ=:=CDÑ
T�CQAH\DÐXTyF�P+AHC>@�P
ÏG8;T.LNÏH\�F�U;Ï
\�T6\QAGÎ~MGÜ�ÐXÐ=T4?�I>UWYDÏGF;T.LNÏH\QF6êÓT _ Ñ _ ØS:=?DT.LNÏG\QF~í©UWYQAvU�?9Ï
CDÏHU
T4AHF;:=ÐX@2\�AHÎ~MBÜQÐ=Ð©FVO Í T�8 F;:=CQÎ�T+UWYDT�@ÀP
:=ÑHYBU�YQAE<GT�UWÏ/Ø�AH:gU�UW:XÐ=Ð�U;YQT�@(ÑGT�U6U;Ï/UWYDT�YDTyAH?ÀÏ!Ò
U;YDT ðBODT4ODT�\�T�ÒÓÏH8WT�U;YDT4@�ÑHT�U�A�8WT4F;T�8W<vAvUW:XÏGC _

ï T�`D8WÏH`�ÏGF;T6A
F;T�Ð=T4Î�U;:=<HT68WT4F;T�8W<EA!U;:=ÏHC[F;Î~YDT4P+T�:=CBU;T4CQ?9T4?[UWÏ+ÏH\9U~A!:=C�UWYDT�\�TyFNU�Î~YQA!8;Ô
AHÎ�UWT�8W:=FVU;:²Î�F�ÒÓ8WÏHP \�ÏHU;Y3FVU;8~AvU;T4ÑH:=T4F�ØSYD:=Ð=T AE<HÏH:²?9:=CDÑ�U;YDT"?D8WAEØS\QAGÎ~M9F _>è YDT�P�A!:=C/:=?9TyA+:=F
U;Ï+`D8WÏv<B:²?9T}8;TyFVT48;<vAvUW:XÏGCQF�FVT4ÐXTyÎ�U;:=<HT4ÐX@GI>ÏHCDÐ=@+U;Ï�LNÏH\�F�U;YQA!U�Y�AE<HT�Ø�A!:XU;Ty?�Ð=ÏHCQÑ�T4CDÏHODÑGY�:=C
U;YDT
ðGOQT�ODT _	� @/ÐX:=P+:gUW:XCQÑ×U;YQT�C>ODP�\�T48�Ï!Ò©8WT4F;T�8W<vAvUW:XÏGCQF�IDU;YDT+A!P+ÏHOQCGU}Ï!Ò©\QAGÎ~MGÜ�ÐXÐ=:XCQÑ×:=F
ÑH8WT4AvUWT�8�U;YQAHC(Î�ÏGCQFVT48;<vA!U;:=<HT \QAGÎ~MBÜQÐXÐ=:=CDÑ�
�\DO9U6\B@3AGF;F;OD8W:XCDÑ�8;TyFVT48;<vAvUW:XÏGCQF�UWÏ LNÏH\�F}A!Ò»U;T�8
A Ð=:XP+:XU;T4?�Ø�A!:XU4IGU;YDT6?9:²F;AG?9<vA!CBUWAHÑHT�ÏHÒ´`�ÏHU;T4CGUW:=AHÐXÐ=@�ODC>\�ÏHODCQ?DT4?�?DT�Ð²AE@
ØS:XU;Y[A!ÑGÑH8WT4FWFV:=<HT
\QAHÎ~MBÜQÐ=ÐÁ:=F�AE<HÏG:=?DT4? _Bï T6F;YDÏvØ U;Y�AvU�U;YDT6CDT4ØÝFNUW8WA!U;T4ÑH@+:=F�ðBOD:XU;T�Î�ÏGCQF;:=FVU;T4CGUWÐX@�F;OD`�T�8W:XÏG8
U;Ï�\�Ï!U;Y3Î�ÏHCQF;T�8W<vAvU;:=<HT�A!CQ?/AHÑHÑH8WT4FWF;:X<GT�\QAHÎ~MBÜQÐ=Ð=:XCDÑ _

�¹:=CQAHÐXÐ=@HIBØ.T6AH?Q?98;TyF;F&U;YQT}:²F;F;ODT}Ï!ÒJÒ¸AH:X8WCDT4FWF.:XC"LNÏH\�FWÎ~YDTy?9ODÐ=:XCDÑ _>ï T�`D8WÏH`�ÏGF;T�A"CQT�Ø
P
Ï9?9T4Ð©ÒÓÏG8"ðBOQA!CBU;:XUWA!U;:=<HT×Î~YQAH8WAGÎ�UWT�8W:XÖyAvU;:=ÏHCÀÏ!Ò�Ò¸A!:=8WCDT4FWF6:XC/LNÏG\*F;Î~YQT4?9ODÐ=:=CDÑ2A!CQ?ñF;YDÏvØ
U;YQA!USU;YDT�CDT4Ø FWÎ~YDT4P
TyF�A!8WT6Î�ÏHP+`QAH8WAH\DÐXT�ÏH8S\�T�U;U;T48SU;YQAHC[AHÑHÑG8;TyF;F;:X<GT�\QAGÎ~MBÜQÐXÐ=:=CDÑ _

è YDT�`QAH`�T48.:²F©ÏG8;ÑBA!CD:=Ö�Ty?�AHF�ÒÓÏGÐXÐ=ÏvØ�F _!Û C�7>TyÎ�U;:=ÏHC[ç9IBØ.T�`Q8;Ïv<>:²?9T�F;ÏHP+T�\QAGÎ~MBÑG8;ÏGODCQ?
:XC9ÒÓÏG8;P�A!U;:=ÏHC[`�T48VUW:XCDT4CBUSU;Ï
U;YD:²FS`QAH`�T48 _ 79T4Î�UW:XÏGC[î+AG?D?98WT4FWFVTyF&UWYDT Î�ÏGP+`QA!8W:=F;ÏHC�Ï!Ò�Î�ÏHCDÔ
FVT48;<vAvUW:X<GT�AHCQ?*A!ÑGÑH8WT4FWFV:=<HT�\�AHÎ~MBÜQÐ=ÐX:=CDÑ _
è YDT[CDT�Ø FVT4ÐXTyÎ�U;:=<HT�\QAHÎ~MBÜQÐ=Ð=:XCDÑÚF;Î~YQT�P+T4F
A!8WT
`D8;TyFVT4CBU;T4?[A!C�?�T4<vA!Ð=OQAvUWT4?�:XC27>TyÎ�U;:=ÏHC�� _DÛ C27>T4Î�U;:=ÏHC�
9IDØ�T�?9T�<GT�Ð=ÏH`/A+CDT�Ø P+Ï>?DT�Ð�ÒÓÏG8
Î~YQA!8~AHÎ�U;T�8W:=Ö�:=CDÑ�UWYDTSÒ¸AH:X8WCDT4FWF�ÏHÒÁA�LNÏG\×F;Î~YDTy?9ODÐ=:XCQÑ F;Î~YDT4P+T _ KST4Ð=A!U;Ty?�Ø�ÏH8WM :²F©`D8WT4F;T�CBUWT4?
:XC27>TyÎ�U;:=ÏHC/é _�� ÏHCQÎ�ÐXOQ?D:XCDÑ+8WT�P�A!8WM9F�A!8WT}`D8WÏv<>:=?DT4?�:XC27>TyÎ�U;:=ÏHC�� _

� ����Ê����©ÆQÇ&É�Ä}È

79Î~YDT4?DODÐX:=CDÑ3ÏHÒ.`QAH8WAHÐXÐ=T�ÐÁLNÏG\QF6:=F OQFVO�A!Ð=ÐX@2<>:=T�Ø�T4?À:XCÚUWT�8WP+F Ï!Ò�A2ç�� Î~YQA!8;U�ØS:gUWYÚU;:=P
T
A!Ð=ÏHCDÑ�ÏGCDT&A!ä>:²F´AHCQ?6UWYDT&C>ODP�\�T48¹ÏHÒD`D8;Ï9Î�T4FWFVÏG8WF�AHÐXÏGCDÑSU;YQT&Ï!UWYDT�8�Avä9:²F _yÌ AHÎ~Y�LNÏG\"Î�AHC \�T
U;YDÏGODÑHYBU´ÏHÒ9AGF´AS8WT4Î�UWAHCDÑHÐ=T�ØSYDÏGF;T©Ð=T�CDÑHU;Y�:²F�UWYDT&OQF;T�8¹T4FVU;:=P�AvU;Ty?68;OQC6U;:=P
T�A!CQ?6ØS:²?>UWY :=F
U;YDT�CBOQP"\�T�8�ÏHÒ©`D8WÏ>Î�T4FWFVÏG8WF�8WT4ðBOD:=8WT4? _Q^ AH8WAHÐXÐ=T�ÐDLNÏH\2FWÎ~YDT4?9OQÐX:=CDÑ�FVU;8~AvUWT�ÑH:=T4F�YQAE<HT \�T�T4C
ØS:=?9T4ÐX@ñFVU;OQ?D:XTy?*:=C*U;YQT�`QAGFNU/àgå�â]I�à çEâ�I�à îvâ�I�à �!â]I�àgå�
Eâ _�è YQT�F;:XP+`DÐ=T4FVU
Ø�AE@ÀU;ÏÀFWÎ~YDTy?9ODÐ=T
LNÏH\QF�:²F&UWÏ+OQFVT}U;YQT���:=8WFVUVÔ � ÏHP+T�Ô���:=8WFVUVÔN7>T�8W<HTy?/ê � � ��7Dí.`�ÏHÐ=:=Î�@ _Dè YD:²F�A!`D`Q8;ÏBAHÎ~Y×F;O Í T48WF
ÒÓ8;ÏGP Ð=ÏvØ F;@9FNUWT�P O9U;:=ÐX:=Ö4A!U;:=ÏHC _	� AHÎ~MBÜQÐ=ÐX:=CDÑ3àgåGå�â�I´àXåyçEâ�I´àXå4é!â´Ø�AGF�`D8WÏH`�ÏGF;T4?�U;Ï�:=P+`D8;Ïv<GT
FV@9FVU;T�P O9U;:=Ð=:XÖyAvU;:=ÏHC*AHCQ?ÚYQAHF \�T4T�Cñ:=P
`QÐXT4P
T4CBU;T4?Ù:=C*F;T�<HT48WAHÐ�`D8WÏ>?DOQÎ�UW:XÏGCÙFWÎ~YDTy?9ODÐ=T�8~F
à �Eâ _�� AHÎ~MBÜQÐ=ÐX:=CDÑ�Ø.ÏG8;M9F�\>@":²?9T�CBU;:XÒÓ@>:XCQÑ"!;YDÏHÐ=T4F$#�:XC�U;YQT�ç�� Î~YQAH8VU©AHCQ?"P+Ïv<>:=CDÑ�ÒÓÏH8WØ�AH8W?
FVP�A!Ð=Ð=T�8¹LNÏH\QF.U;Y�AvU�ÜDU�U;YDÏBFVT�YDÏHÐ=T4F _>è YDT�8WT�AH8;T�UNØ.Ï
Î�ÏGP
P+ÏGC×<vA!8W:=AHCGU~F©UWÏ�\�AHÎ~MBÜQÐ=ÐX:=CDÑ Ô
Î�ÏHC�FVT48;<vAvUW:X<GT"A!C�?(A!ÑGÑH8WT4FWFV:=<HT×ê Ì&ë 7Bì6í�àgåEçEâ�I
àXå4î!â _Áï :XU;YÙÎ�ÏGCQFVT48;<vA!U;:=<HT \QAGÎ~MBÜQÐXÐ]I�T�<HT48;@



LNÏH\ :=F+ÑG:X<GT�CÞAÚ8WT4F;T�8W<vAvU;:=ÏHC¶ØSYDT�C :gU�T4CGUWT�8~F
U;YDT3F;@9FNUWT�P _©ë FVP�A!Ð=Ð=T�8�LNÏH\ :=F+P+Ïv<GT4?
ÒÓÏH8WØ�AH8W?6:=C�U;YQT�ðBODT4ODT�AGF´Ð=ÏHCQÑ�AHF¹:gU�?9Ï>T4F¹CDÏHU�?9T4Ð=AE@�A!C>@6`D8WT�<>:=ÏHOQF;ÐX@6ðBODT�OQT4?SLNÏG\ _yï :gUWY
A!ÑHÑG8;TyF;F;:=<HT�\QAHÎ~MBÜQÐ=Ð=:XCDÑ�IHÏGCDÐX@
UWYDT©LNÏG\�AvU.U;YDT�YDT4AG?�Ï!Ò�UWYDT}ðBODT4ODT�Y�AHF�A�8;TyFVT48;<vA!U;:=ÏHC _Bë
FVP�A!Ð=Ð�LNÏH\2:²F}AHÐXÐ=ÏvØ�T4?[U;Ï�ÐXTyA!`3ÒÓÏG8;Ø�A!8~?3AHF�ÐXÏGCDÑ�AGF�:XU6?DÏBTyF�CQÏ!U�?DT�Ð²AE@�UWYDT�LNÏG\ÀA!U�U;YQT
YDT4AG?�ÏHÒ¹UWYDT ðBODT�ODT _

7>ÏHP+T�ÏHÒ�U;YDT�Î�ÏHP+P+ÏHC�P+T�U;8W:=Î4F&OQF;T4?�U;Ï T4<EAHÐXO�AvU;T�U;YDT}`�T48VÒÓÏG8;P�AHCQÎ�T�ÏHÒ´F;Î~YQT4?9ODÐ=:=CDÑ
F;Î~YDT4P+T4F�A!8WT�U;YDT×AE<GT�8~A!ÑHT U;OD8WCQA!8WÏHOQCQ?2UW:XP+T�A!C�?(UWYDT�AE<HT48WAHÑHT"\�ÏHOQCQ?9T4?ÚF;ÐXÏvØ�?9ÏvØSC _
ï T2O�FVT3UWYDT4F;T2P+T�UW8;:²Î�F�ÒÓÏH8×ÏGOD8�FVU;OQ?9:=T4F _.è YQT2\�ÏGODCQ?9Ty? FVÐ=ÏvØ�?9ÏvØSC à évâ�ÏHÒ�A[LNÏG\ :=F
?9T�ÜQCQT4?/AHF�ÒÓÏGÐXÐ=ÏvØ�F��

� ÏGODCQ?9Ty?Ú79ÐXÏvØ�?9ÏvØSC���ê ï AH:gU�UW:XP+T����(AväJê¸KSOQCÀUW:XP+TGI©å4æBíVí	���2A!äJê¸KSODCÀU;:=P+THI
å4æGí

ë U;YQ8;TyFVYDÏGÐ=?ÙÏHÒ�å4æ2F;T4Î�ÏHCQ?DF":=F"OQF;T4?ÙUWÏ(Ð=:XP+:XU"U;YQT�:=C�
QODT4CQÎ�T�Ï!Ò�<HT48;@ÚFVYQÏH8;U�LNÏH\QF
êÓØSYD:²Î~Y/OQFVO�A!Ð=ÐX@�AH8;T�?9OQT}UWÏ×A!\�ÏH8;U;Ty? LNÏG\QFWí�ÏGC�UWYDT�P+T�UW8;:²Î _

��
�� ��������������� �"!#���$��%'&)(*�$+�,-��&)+���.

è YDT}F;:XP�ODÐ²AvU;:=ÏHC�FNUWOQ?9:=T4F�Ø.T48;T�`�T48VÒÓÏG8;P+T4?×OQFV:=CDÑ
A Ð=Ï>Î4A!Ð=ÐX@+?9T4<HT�Ð=ÏH`�T4?�FV:=P"ODÐ²AvUWÏH8.ØS:gUWY
Ø.ÏG8;M>Ð=ÏGAH?×ÐXÏGÑGF.ÒÓ8;ÏGP$FVT4<HT48WAHÐÁF;OD`�T�8~Î�ÏGP
`QO9U;T48�Î�T�CBU;T48WF _ �D8WÏHP UWYDT�Î�ÏGÐXÐ=T4Î�U;:=ÏHC[Ï!Ò¹Ø�ÏH8WMBÔ
ÐXÏBAH? ÐXÏGÑGF�AE<vA!:=Ð²A!\DÐ=T/ÒÓ8;ÏGP �QT�:XU;T�Ð²F;ÏHC�� F×A!8~Î~YD:=<HTñà �!â�I�U;YDT ��è � Ø�ÏH8WM>ÐXÏBAH?*U;8~AHÎ�TGI�U;YQT
7 ��7 � Ø�ÏH8WMBÐ=ÏGAG?�U;8~AHÎ�TGIQUWYDT�R èSã Ø�ÏH8WM>ÐXÏBAH?[U;8~AHÎ�T�AHCQ?3UWYDT0/ ë21 /¶Ø�ÏH8WM>ÐXÏBAH?[U;8~AHÎ�T
Ø.T48;T+OQF;T4?(U;Ï3T4<EAHÐXO�AvU;T
UWYDT�<vA!8W:XÏGOQF6F;Î~YDT4P+T4F _Jè YDT ��è � UW8WAGÎ�T+Ø�AGF6ÐXÏGÑHÑGT4?3ÒÓ8WÏHP A
�GîHæ/CQÏ>?DT Û � � 7 ^ ç3A!U U;YQT � ÏH8WCDT�Ð=Ð è YQT�ÏH8W@ � T4CBU;T�8yIJUWYDT�R èSã UW8WAGÎ�T�ÒÓ8WÏHP AÙå4æGæ
CDÏ9?9T Û � � 7 ^ ç
FV@9FVU;T4P AvUSUWYDT"7>Ø�T4?9:²FVY/KSÏv@BA!Ð Û CQFVU;:XU;O9UWT�Ï!Ò è TyÎ~YDCDÏGÐXÏGÑH@HIBUWYDT"7 �67 �
U;8~AHÎ�T�ÒÓ8WÏHP A�åyçHá�CQÏ>?DT Û � � 7 ^ ç}F;@9FNUWT�P A!U
U;YDT�79AHC �}:=T�ÑHÏ�7>OD`�T�8~Î�ÏGP+`DO9U;T48 � T�CBU;T484I
A!CQ?�U;YQT2/ ë31 /[U;8~AHÎ�T�ÒÓ8;ÏGP A+å4æBç ��CDÏ9?9T � �/Ô 
�FV@9FVU;T4PôAvU�UWYDT2/´ÏGF ë Ð²A!P+ÏBF 1 A!U;:=ÏHCQAHÐ
/´A!\�ÏH8~AvUWÏH8W@ _

4 ¤B��57698>¦;: fy|�«~j�iNc~§4f4oNen½�j�iNenf4l�«;oNeniNc;oNeXj�±�w
a©w.u*<�a
� j4lBª�h'=ShBwÀiqoVj4«Wc~p

>@?�A £CBQ¥D6H¡�¡EB>£�¡ F ?�A £CBQ¥D6H¡�¡EB>£�¡
> 8HG�£ h!õ h!¿
FI8HG�£ ö�õ ö4¿

4 ¤B��576KJQ¦;: fy|
«�j�iNc~§4f4oNen½�j�iNegf4l×«WoNeriNcWoNegj�±
ö��.õ�ö�iqoVj4«Wc

>@L-MNA £CBQ¥D6H¡�¡EB>£�¡ F L-MNA £CBQ¥D6H¡�¡EB>£�¡
> 8HG
£ hHõ hv¿
FI8HG
£ öQõ ö4¿

ë C>@*A!CQAHÐX@9F;:=F U;YQA!U�:=F
\QAGFVTy?ñÏHC¶U;YDT3A!ÑGÑH8WT�ÑBAvU;T×F;Ð=ÏvØ�?9ÏvØSC*Ï!Ò�U;YDT/FV@9FVU;T4P AHF
A
ØSYDÏHÐ=T[AHÐXÏGCDT�?DÏBTyF"CQÏ!U+`D8;Ïv<>:²?9T�:=CQF;:XÑGYBUWF�:XCBU;ÏÀU;YQT�<vA!8W:²A!\D:=ÐX:XUN@ÙØS:gUWYD:=C ?9: Í T�8WT�CBU}LNÏG\
Î�AvUWT�ÑGÏH8W:XTyF _�è YDT48;T�ÒÓÏH8WT�:XC"ÏHOD8´?D:=FWÎ�OQFWF;:XÏGCJI�Ø�T&Î�Ð²AHFWF;:gÒÓ@�U;YDT´LNÏH\QF´:XCBU;Ï�<EAH8;:=ÏHO�FJÎ�A!U;T�ÑGÏH8W:XTyF



4 ¤G��5 6 � ¦;: f4|�ªGenp�iqoNen|BzHiNenfyl+|vs «�j�iNc~§yf�oqs

4 £�¤B¥D6 ��� ��� ��� �	�

 4 
 �
� · ����� ���4· � � � ���H· ����� ���v· � � �
� 4 G � �H· ����� ���!· � ��� ���H· � ��� ���!· ���
�
������
 � �!· � � � � �4· ��� � �!�H· � � � ���!· ���
�
�¹�"��� �!�H· ����� ���4· ����� �H· � ��� �H· ���
�

\QAHF;T4?�ÏHC×UWYDT68;OQC×U;:=P+T�A!CQ?×U;YDT6C>ODP"\�T�8�ÏHÒ´`D8WÏ>Î�T4FWFVÏG8WF&8;TyðBODT4FVU;Ty?�I9A!CQ?�A!CQAHÐX@>Ö�T}U;YQT
AE<HT�8~A!ÑGT�F;ÐXÏvØ�?DÏvØSC AHCQ?ÞU;OD8WCQA!8WÏHOQCQ?ÞU;:=P
T/ÒÓÏG8×T4AGÎ~Y Î4AvUWT�ÑHÏG8;@ _�Û C U;YDT2:=CD:XU;:²A!Ð�`�A!8;U
Ï!Ò�UWYDT3FNUWOQ?9@*Ø�T/Î�ÏHP+`QAH8;T�U;YQT[`�T�8;ÒÓÏH8WP�A!CQÎ�T�ÏHÒ�U;YQT/?D: Í T�8WT�CBU×F;Î~YQT�P+T4F
ODCQ?DT�8+U;YQT
:=?9TyA!Ð=:=FVU;:²Î/AHFWFVOQP
`DU;:=ÏHC¶ÏHÒ}AHÎ4Î�OD8~AvUWT�O�FVT48
TyFNUW:XP�A!U;T4F _
Û CÞÐ²AvUWT�8�F;T4Î�UW:XÏGCQF4I�Ø�T/`D8WT4F;T�CBU
U;YDT�8WT4F;ODÐXUWF�OQF;:XCQÑ�UWYDT AHÎ�U;OQAHÐ�OQF;T�8ST4FVU;:=P�AvUWT4F�ÒÓ8WÏHP UWYDT�Ø�ÏH8WMBÐ=ÏGAG?�Ð=ÏHÑGF _

è Ï�AHCQA!Ð=@>Ö�T�UWYDT
`�T48VÒÓÏG8;P�A!C�Î�T ÏHÒ�LNÏH\QF}Ï!Ò&?9: Í T�8WT�CBU�F;:XÖ4T4F�A!CQ?2ÐXT4CDÑ!UWYQF�IGLNÏH\�F�Ø�T�8WT
ÑH8WÏHOD`�T4?/:=CBU;Ï ��Î�AvUWT�ÑGÏH8W:XTyF��D\�AHF;T4?/ÏHC2U;YDT4:X8}8;ODC2U;:=P
T"ÔS79YDÏH8;Uyê]7DíS<9F _ /´ÏHCDÑ�ê�/¹í 
�AHCQ?
U;YDT3C>ODP�\�T48×Ï!Ò�`D8;Ï9Î�T4FWFVÏG8WF
8WT4ðBODT4FVU;Ty?*Ô 1 A!8W8;ÏvØ ê 1 í�<9F _�ï :²?9TBê ï í _�è YDT2Î�8W:XU;T�8W:=ÏHC
OQFVTy?*ÒÓÏG8�LNÏH\ Î�Ð²AHFWFV:XÜ�Î�A!U;:=ÏHCñÒÓÏG8+U;YDT ��è � I&7 �67 � A!CQ? R èSã UW8WAGÎ�TyF
AH8;T/F;YDÏvØSC¶:=C
è AH\DÐXT"å _ �DÏH8&U;YDT / ë31 /3UW8WAGÎ�TGIGF;:XCQÎ�T�CDÏ�LNÏH\�8WT4ðBODT4FVU;Ty?�Ð=T4FWF�U;Y�A!C�îBç�`D8;Ï9Î�T4FWFVÏG8WF4IvU;YQT
Î�Ð²AHFWFV:XÜ�Î�A!U;:=ÏHC+Î�8W:gUWT�8W:XÏGC
F;YDÏvØSC
:XC è A!\QÐXT�ç}Ø�AHF
OQF;T4? _Bè YDT�?9:²FNUW8;:=\DO9UW:XÏGC+Ï!ÒBLNÏH\QF�:=C+U;YQT
<EAH8;:=ÏHO�F&UW8WAGÎ�TyF�IDÎ�ÏH8W8;TyFV`�ÏHCQ?D:XCDÑ�U;Ï
UWYDT6ÒÓÏHOD8�Î4AvUWT�ÑHÏG8;:=T4F�:²F�ÑH:=<HT4C�:=C è AH\DÐXT�î _

è YDT
Î~YQÏH:²Î�T"ÏHÒ©U;YQT�`QAH8VUW:gUW:XÏGC(\�ÏHODC�?DA!8W:XTyF�ÒÓÏG8�UWYDT�Î�A!U;T�ÑGÏH8W:XTyF�:²F6FVÏGP
T4ØSYQAvU6A!8W\D:XÔ
U;8~A!8W@	
�YDÏvØ�T�<HT484I�Ø.T
FVYQÏvØ :XC(U;YDT�CDT�ä>U�FVTyÎ�U;:=ÏHC2U;YQA!U}UWYDT
Î4AvUWT�ÑHÏG8;:=Ö4A!U;:=ÏHC/`�T�8WP
:XUWF�OQF
U;Ï[ÏH\QF;T�8W<HT"F;ÏHP+T+Î�ÏGCQFV:²FVU;T�CBU}U;8WT�CQ?DF}UWYQAvU A!8WT"CQÏ!U�A!`D`QAH8;T4CBU}ØSYDT4C(ÏHCQÐX@/UWYDT�Ïv<GT�8~A!Ð=Ð
AE<HT�8~A!ÑGT4F�ÒÓÏG8©U;YQT�T�CBUW:X8WT�UW8WAGÎ�T�AH8;T�Î�ÏHP+`DO9UWT4? _>ï T�ÜQCQ?�U;YQA!U&U;YQT}FWA!P+T�Ïv<GT�8~A!Ð=Ð>U;8WT�CQ?DF
A!8WT�ÏG\QF;T�8W<HT4?�:gÒ�U;YQT�`QA!8;U;:XU;:=ÏHC[\�ÏGODCQ?DAH8;:=T4FSAH8;T6Î~YQAHCDÑHTy? _

# $ÀÇ.Ä&%('JÆ*) ��Å9Ë+),'-),'JÆ�%>É&%/.10-24365 ��Ê��87:9;9VËVÄ �

^ 8WT�<>:XÏGOQF�FNUWOQ?9:=T4F�àgåyævâ�I9àgåEçEâ9YQAE<HT�Î�ÏGCQÎ�Ð=OQ?9Ty?�U;Y�AvU
U;YDT�8WT�Ð²AvUW:X<GT&`�T�8;ÒÓÏH8WP+AHCQÎ�T.Ï!Ò Ì&ë 7>ì
A!CQ? Î�ÏHCQF;T�8W<vAvU;:=<HT3\�AHÎ~MBÜQÐ=Ð�`�ÏHÐ=:=Î�:XTyF×:²F×UW8WAGÎ�T2A!C�? P+T�U;8W:²Î2?9T�`�T�C�?9T�CBU[AHCQ? UWYQAvU�CQÏ
Î�ÏHC�FV:²FNUWT�CBU�U;8WT�CQ?[Î�AHC�\�T�ÏG\QF;T�8W<HT4? _>ã ÏvØ.T4<HT48&ÏHC�ÜQCDT48SÎ�AvUWT�ÑGÏH8W:XÖyAvU;:=ÏHC�ÏHÒ´UWYDT�LNÏH\QF�:=C
A[U;8~AHÎ�TGIJÎ�ÏGCQFV:²FVU;T�CBU Î�A!U;T4ÑHÏH8W@BÔ]ØS:²F;T"UW8;T4CQ?DF6\�T4Î�ÏGP+T�T�<>:=?DT�CBU ODCQ?9T48�U;YQT�AHFWFVOQP
`DU;:=ÏHC
Ï!Ò
T�äDAHÎ�U�O�FVT48S8;ODC�U;:=P+T�T4FVU;:=P�AvU;TyF�OQF;:XCDÑ � � ��7�`Q8;:=ÏH8W:gUN@ _

ï :gUWY/Î�ÏHCQF;T�8W<vAvUW:X<GT�\QAGÎ~MGÜ�ÐXÐ=:XCQÑQI9ØSYDT4C[A}LNÏH\[:²F�FVOQ\DP+:gU;U;T4?JID:gUS:²FSÑH:=<HT4C�A
8WT4F;T�8W<EA!Ô
U;:=ÏHCÚU;Ï2FVUWAH8VU"A!U�U;YDT�TyA!8WÐX:=T4FVU�U;:=P+T+U;YQA!U�?9Ï>T4F�CQÏ!U <>:XÏGÐ=A!U;T�A!C>@À`D8;T4<>:XÏGOQFVÐ=@3T�ä9:²FNUW:XCQÑ
8;TyFVT48;<vAvUW:XÏGCQF _yè YDT�T�ä>:²FVU;:=CDÑ}8WT4F;T�8W<vAvUW:XÏGCQF¹Î�ÏHCQFVU;8~A!:=C"Ð²AvUWT�8�A!8W8W:X<>:=CDÑ©LNÏG\QF�ÒÓ8;ÏGP \QAHÎ~MBÜQÐ=ÐXÔ
:XCDÑ�T4AGFV:=ÐX@ _Gè YDT}ÐXÏGCDÑHT48�U;YQT©LNÏH\�:=F4IHUWYDT�P+ÏG8;T�?D:=<×Î�OQÐgU�:gU�:=F&ÒÓÏH8.:gU.U;Ï�ÑHT�U�A 8WT4F;T�8W<EA!U;:=ÏHC
A!YDTyAH?
Ï!ÒÁU;YQT�`D8WT�<>:XÏGOQF;ÐX@
A!8W8;:=<HTy?�LNÏG\QF _Gè YDT�8WT�ÒÓÏG8;TSÐ=ÏHCDÑ�LNÏG\QF
ÜQC�?�:gU�?9:=<×Î�ODÐgU.U;Ï�\QAGÎ~MBÔ
ÜQÐXÐ&ODCQ?9T48"Î�ÏGCQFVT48;<vA!U;:=<HT
\QAHÎ~MBÜQÐ=ÐX:=CDÑ _JÌ&ë 7>ì \QAHÎ~MBÜQÐ=Ð=:XCDÑ/8WT�Ð²Avä9T4F}UWYD:=F"Î�ÏHC�FNUW8WAH:XCBU4I�\>@
P+AH:XCBU~A!:=CD:XCQÑ"ÏHCQÐX@�ÏGCDT}8WT4F;T�8W<vAvUW:XÏGC×AvUSA!C>@+`�ÏG:XCBU�Ï!ÒJUW:XP+T _Dè YQT}`D8WT4F;T�C�Î�T�ÏHÒ´ÏHCQÐX@+ÏHCQT
!V\DÐ=Ï9Î~MB:=CDÑ #"8WT4F;T�8W<vAvU;:=ÏHC�:XC[UWYDT F;Î~YQT4?9ODÐ=T6YDT�Ð=`QFSÐ=ÏHCQÑ�LNÏG\QF�U;Ï+\QAGÎ~MBÜQÐXÐ�P+ÏG8;T6T4AGFV:=Ð=@ _

ï :=?9T LNÏH\QF6Ü�CQ?ñ:XU�?9:><�Î�ODÐXU U;Ï2\�AHÎ~MBÜQÐ=Ð©\�TyÎ�AHOQFVT×U;YDT4@ÚÎ4A!CDCDÏHU�ÜQCQ?ÙT4CDÏHODÑGYÚÒÓ8;T4T
`D8;Ï9Î�T4FWFVÏG8WF�TyAHF;:XÐ=@ _ � ÏHC�FVT48;<vAvUW:X<GT2\QAGÎ~MGÜ�ÐXÐ�YDT�Ð=`QF/F;OQÎ~Y ØS:²?9T×LNÏG\QF[\B@ ÑGOQA!8~A!CBU;T4T�:=CDÑ
U;YDT4P A(FVUWA!8;U"UW:XP+T[ØSYDT�C*U;YDT4@ñT�CBU;T48"UWYDT[F;@9FNUWT�P _�Û C Ì&ë 7Bì \�AHÎ~MBÜQÐ=ÐtI
FV:=CQÎ�T×U;YQT4F;T
LNÏH\QF.A!8WT�CDÏ!U.ÑH:=<HT�C×A 8;TyFVT48;<vAvUW:XÏGC+ODCBU;:=ÐQUWYDT�@+8WT4AHÎ~Y
UWYDT�YDTyAH?+ÏHÒ�UWYDT�:²?9Ð=T}ðBODT4ODTHIGT�<HT4C



LNÏH\QF
YQAE<>:=CDÑ(Ð=ÏvØ.T48"`D8W:=ÏH8W:gUN@ÚU;Y�A!C*UWYDT4F;T/Î�A!C¶\QAHÎ~MBÜQÐ=Ð�AHYDT4AG?*ÏHÒSU;YDT4P[I�:XÒ�UWYDT�@ñÜ�CQ?
T�CDÏGODÑHY�ÒÓ8;T4T6`D8;Ï9Î�T4FWFVÏG8WF _

è YBO�FSU;YQT�LNÏH\�F�:=C3U;YQT"/JÏGCDÑ 1 A!8W8;ÏvØ ê�/ 1 í�Î4AvUWT�ÑHÏG8;@�\�T4CDT�ÜQU}ÒÓ8WÏHP Ì&ë 7Bìô\QAGÎ~MBÔ
ÜQÐXÐ=:=CDÑQI!ØSYQ:XÐ=T�U;YDT
LNÏG\QF�:=C�UWYDT�7>YDÏG8VU ï :²?9T êt7 ï í�Î�A!U;T�ÑGÏH8W@6\�T4CDT�ÜDU&ÒÓ8;ÏGP Î�ÏGCQFVT48;<vA!U;:=<HT
\QAHÎ~MBÜQÐ=ÐX:=CDÑ _Gë F&Ò¸A!8�AHF©U;YDT67>YDÏH8;U 1 A!8W8;ÏvØ êt7 1 íÁLNÏG\QF.AH8;T}Î�ÏHC�Î�T�8WCDTy?�IvU;YQT�8WT�:²F©CDÏ
Î�ÏHCDÔ
FV:²FNUWT�CBU�U;8WT�C�?Ù\�T�UNØ.T4T�C Ì&ë 7Bì A!C�?ñÎ�ÏHC�FVT48;<vAvUW:X<GT�\�T4Î4A!OQF;T+U;YQT4F;T�LNÏH\QF \QAHÎ~MBÜQÐ=Ð©<HT48;@
ðGOQ:=Î~M>Ð=@2:XCÙ\�Ï!UWYÙU;YDT×FWÎ~YDT�P+TyF _ 7>:=P+:XÐ²A!8WÐ=@HIÁÒÓÏH8 U;YDT /´ÏHCDÑ ï :²?9T2ê�/ ï í�LNÏH\�F�IÁUWYDT�8WT�:=F
CDÏ"Î�Ð=T4AH8&AH?D<EAHCBUWA!ÑGT�:XC�ÏGCDT�FWÎ~YDT�P+TSÏv<HT48
U;YDT}Ï!UWYDT�8©\�T4Î4A!OQF;T�Î�ÏHCQF;T�8W<vAvU;:=<HT�\QAGÎ~MBÜQÐXÐ=:=CDÑ
`D8;Ïv<>:²?9T4F�U;YDTyFVT�ØS:gUWY2UWYDT
AG?9<vA!CBUWAHÑHT ÏHÒ©8;TyFVT48;<vA!U;:=ÏHCQF4IQØSYD:=Ð=T Ì&ë 7Bì \QAHÎ~MBÜQÐ=ÐX:=CDÑ×`Q8;ÏHÔ
<B:²?9TyF©UWYDT4F;T�ØS:XU;Y�\�T�UVU;T48.\�AHÎ~MBÜQÐ=ÐX:=CDÑ"ÏG`D`�ÏH8;U;ODCD:XU;:=T4F�?9ODT�U;Ï"ÒÓT�Ø�T�8 !V\DÐ=Ï9Î~MEAG?9T4F$#6:=C×U;YQT
F;Î~YDTy?9ODÐ=T _Dè Y>OQF�UWYDT�Ïv<HT48WAHÐXÐ�`�T48VÒÓÏG8;P�AHCQÎ�T�Ï!Ò Ì&ë 7>ì <HT�8~F;OQF.Î�ÏHCQF;T�8W<vAvUW:X<GT}\QAGÎ~MBÜQÐXÐ=:=CDÑ
ØS:XÐ=Ð�?9T�`�T�CQ?�ÏHC�UWYDT�8;T4Ð=A!U;:=<HT�P+:Xä×Ï!ÒJUWYDT©LNÏG\QF�:XC�T4AHÎ~Y�ÏHÒJU;YQT�Î4AvU;T4ÑHÏG8;:=T4F _ ��:XÑ _ å}Î�ÏGP
Ô
`QA!8WT4F�UWYDT�F;ÐXÏvØ�?9ÏvØSC�F�A!CQ?�U;OQ8;CQAH8;ÏGODCQ?�U;:=P+T4F&Ï!ÒBLNÏH\QF&:XC
U;YQT�?9: Í T48;T4CGU�Î�AvUWT�ÑGÏH8W:XTyF�IEÒÓÏG8
Ì&ë 7>ì A!CQ?ÙÎ�ÏGCQF;T�8W<EA!U;:=<HT+\QAGÎ~MGÜ�ÐXÐ=:XCQÑQIÁÒÓÏH8 U;YDT+ÒÓÏGOD8�U;8~AHÎ�T4F _Jè YDT×AE<HT48WAHÑHT+FVÐ=ÏvØ�?9ÏvØSC
A!CQ?ÚUWOD8;C�A!8WÏHODCQ?(U;:=P+T×ÒÓÏG8 Ì&ë 7Bì \QAGÎ~MGÜ�ÐXÐ=:XCQÑ2A!8WT+F;YDÏvØSCJI¹AHF A3`�T�8~Î�T4CBUWA!ÑGT�Î~YQA!CDÑGT
Î�ÏHP+`QAH8;Ty?2UWÏ[U;YDT×Î�ÏH8W8;TyFV`�ÏHCQ?D:XCDÑ/AE<HT48WAHÑHT"ÒÓÏH86U;YQT�F;AHP+T+F;T�U ÏHÒ´LNÏG\QF�ODCQ?DT�8"Î�ÏHCQF;T�8;Ô
<EA!U;:=<HT+\QAGÎ~MGÜ�ÐXÐ©FWÎ~YDT4?DODÐX:=CDÑ _ �DÏH8�T�äDA!P+`DÐ=THI�:XÒ.UWYDT×AE<HT48WAHÑHT"F;ÐXÏvØ�?DÏvØSC(Ï!Ò�LNÏH\�F6:XCÚU;YQT
7 ï Î�A!U;T4ÑHÏH8W@[Ø.T48;T
á _ æ�ÒÓÏH86Î�ÏGCQF;T�8W<EA!U;:=<HT \�AHÎ~MBÜQÐ=Ð�AHCQ?*åEç _ æ+ÒÓÏH8 Ì&ë 7Bì \�AHÎ~MBÜQÐ=ÐtI�U;YQT
\QA!8�:=CÙU;YDT�ÑG8WAH`DYÚØ.ÏGODÐ=?ÚF;YDÏvØ ��
Hæ�� _Jè YDT�8WT�ÒÓÏG8;T+CDT4ÑGA!U;:=<HT+<vA!Ð=ODT4F�:=CQ?9:²Î�A!U;T�\�T�U;U;T�8
`�T48VÒÓÏG8;P�A!C�Î�T _Gè YDT�ÜQÑGOD8WT4F�:=CQ?9:²Î�A!U;TSUWYQAvU.U;YDT�AH\�Ïv<GTSP+T�CBU;:=ÏHCDTy?
U;8WT�CQ?QF&A!8WT�ÏG\QFVT48;<GT4?
:X8W8;TyFV`�T4Î�U;:=<HT�Ï!Ò�U;YDT
LNÏG\
U;8~AHÎ�T�OQF;T4?+AHCQ? UWYDTSP+T�UW8;:²Î�OQF;T4? _ ��:=Ñ _ ç�F;YDÏvØ�F
A�Î�ÏGP
`�A!8W:=F;ÏHC
Ï!Ò�U;YQTSUNØ.Ï�F;Î~YDT4P+T4F�ÒÓÏG8©UWYDT ��è � UW8WAGÎ�TSODCQ?DT�8�YD:XÑGY×FV@9FVU;T4P Ð=ÏGAG?/êÓÏH\DUWA!:=CDTy?�\>@�P�ODÐgÔ
U;:=`DÐX@>:=CDÑ TyAHÎ~Y�LNÏH\�� F©8WODC
U;:=P+T�\>@�A�Ò¸AGÎ�UWÏH8©ÏHÒ
å _ îBí _Gï TSÜ�CQ?
U;YQA!U©U;YQT�F;AHP+T�U;8WT�CQ?DF.A!8WT
ÏH\QF;T�8W<HTy?�AHCQ?[U;YQA!U}?9: Í T48;T4CQÎ�TyFS\�T�UNØ�T�T�C/UWYDT"FWÎ~YDT�P+TyF�A!8WT�P+ÏH8WT�`D8;ÏGCDÏHOQCQÎ�Ty?�OQCQ?9T�8
YD:XÑGY/ÐXÏBAH? _

è YDT�?QAvUWA}A!\�Ïv<HT.YD:XÑGYDÐ=:XÑGYGU~FJUWYDT�FNUW8;T4CDÑ!UWYQF
A!CQ?�Ø�T4AHM>CDT4FWFVTyFJÏHÒDU;YDT�UNØ�Ï�\QAGÎ~MBÜQÐXÐ=:=CDÑ
F;Î~YDT4P+T4F)�

� � ÏHCQF;T�8W<vAvUW:X<GT�\QAGÎ~MGÜ�ÐXÐ=:XCQÑ�`D8WÏv<>:=?DT4F�8;TyFVT48;<vA!U;:=ÏHCQF&U;Ï+A!Ð=Ð>LNÏH\QFSA!U�AH8;8W:=<EAHÐ�U;:=P
T�AHCQ?
U;Y>OQF&ÐX:=P+:gU~F�U;YQT}F;ÐXÏvØ�?9ÏvØSC
Ï!Ò>LNÏG\QF�UWYQAvU&Ø�ÏHOQÐ=?
Ï!UWYDT�8WØS:²FVTSYQAE<GT�?9:><�Î�ODÐXUN@�ÑGT�UVUW:XCQÑ
FNU~A!8;U;Ty?�<>:²A�\QAGÎ~MGÜ�ÐXÐ=:XCQÑ _�� O9U�:XU�:²F�:=CQ?9:²F;Î�8;:=P+:XC�AvU;T AHCQ?/`D8WÏv<>:=?9TyF�8;TyFVT48;<vA!U;:=ÏHCQF�UWÏ
A!Ð=Ð©LNÏG\QF�I.ØSYDT�UWYDT�8�U;YDT4@ U;8WODÐX@ CDT4T4? :XU�ÏH8�CDÏ!U _ � @ `D8;Ïv<>:²?9:=CDÑñ8;TyFVT48;<vA!U;:=ÏHCQF
UWÏ
A!Ð=ÐDLNÏG\QF�IDU;YDT ÏG`D`�ÏH8;U;ODCD:XU;:=T4F�ÒÓÏH8�\�AHÎ~MBÜQÐ=ÐX:=CDÑ×A!8WT ?9TyÎ�8WT4AHF;T4?JID?9ODT�UWÏ�U;YDT"\DÐXÏ9Î~M>:=CDÑ
T Í T4Î�U�Ï!Ò�U;YDT�8WT4F;T�8W<HTy?�LNÏH\�F�:XC[U;YQT F;Î~YDTy?9ODÐ=T _

� Ì&ë 7Bì \QAHÎ~MBÜQÐ=ÐX:=CDÑ�`D8;Ïv<>:²?9T4F�A�8;TyFVT48;<vAvUW:XÏGC3U;Ï[ÏHCQÐX@/UWYDT�LNÏH\ÀA!U}UWYDT+YDT4AG?2ÏHÒ&U;YQT
LNÏH\�ðBODT�OQT _Hè Y>OQF�:XU©`D8WÏv<>:=?9TyF�P"OQÎ~Y+P+ÏH8WT�ÏH`D`�ÏH8;U;ODCQ:gUN@"ÒÓÏH8�\QAGÎ~MGÜ�ÐXÐ=:XCQÑ _!ã ÏvØ�T�<GT�8yI
LNÏH\QF.UWYQAvUS:=CDYDT�8WT�CBUWÐX@+YQAE<GT}?9:><×Î�ODÐXUN@×\QAGÎ~MGÜ�ÐXÐ=:XCQÑ�êÓT _ Ñ _ ØS:=?9T.LNÏH\�FWí.FVO Í T48�8WT�Ð²AvUW:X<GT
U;Ï(Î�ÏHCQF;T�8W<vAvUW:X<GT�\QAHÎ~MBÜQÐ=ÐX:=CDÑ�I´\�T4Î�AHOQF;T�U;YDT4@ÀÏGCDÐ=@ÀÑGT�U�A38WT4F;T�8W<vAvUW:XÏGCÚØSYQT�CñUWYDT�@
P�A!CQAHÑHT�U;Ï+ÑHT�U�U;Ï+U;YQT�YDT4AG?�ÏHÒ¹UWYDT ðBODT�ODT _

� �ÀÆDÇ���Ç,%('´È 2SÊ�� '
	 ' %

� 
�� � ( ��( %H&D+�
�(���(��)(*��
���&)+���.�� %�!#(�� (��
Û CQFNUWT4AG?ÀÏHÒ�U;YDT×CQÏHC9ÔqFVT4ÐXTyÎ�UW:X<GT
C�AvU;OQ8;T×ÏHÒ�8WT4F;T�8W<vAvUW:XÏGCQF6ØS:gUWYñ\�ÏHU;Y*Î�ÏHCQF;T�8W<vAvU;:=<HT�AHCQ?
A!ÑHÑG8;TyF;F;:=<HT�\QAHÎ~MBÜQÐ=ÐX:=CDÑ�I!Ø.TS`Q8;ÏG`�ÏBFVT�A�F;T�Ð=T4Î�U;:=<HT�\QAGÎ~MBÜQÐXÐ=:=CDÑ FNUW8WA!U;T4ÑH@ �~LNÏH\QF.?9Ï�CDÏHU&ÑHT�U



Conservative vs EASY - SDSC Trace 
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Conservative vs EASY - SDSC Trace 
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Conservative vs EASY - CTC Trace 

-10

-8

-6

-4

-2

0

2

4

6

SN SW LN LW Overall

Job Categories

%
 c

h
an

g
e 

- 
S

lo
w

d
o

w
n

 

EASY

 

Conservative vs EASY - CTC Trace 
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Conservative vs EASY - KTH Trace 
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Conservative vs EASY KTH Trace
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Conservative vs EASY - LANL Trace 
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Conservative vs EASY - LANL Trace 
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Conservative vs EASY - CTC Trace High load
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Conservative vs EASY - CTC Trace High load

-40

-30

-20

-10

0

10

20

30

SN SW LN LW Overall

Job Categories

%
 c

h
an

g
e 

- 
T

u
rn

ar
o

u
n

d
 

ti
m

e 

EASY

 

����� ¦)JQ¦ w�fy{�®Bj�oNenpqfyl3f�¯©«~fylGpqcWoNmyj�iNenmEc j4lBª[³´��h!µ |>j4«V¬v­>xnxnenlB§���bBen§4b/xnfEjyªD·�a
bGc6iqoNc~l>ªHp�¯=f4o
iNbGc h!¿ j4lBª�iNbBc6ö�õ*°�fy|Gp�j�oNc�{�f4oNc}®GoNf4lBfyzGlB«~c~ª�zGl>ªGc;o�bBen§yb�xgfyjyª�«~fy{�®Bj�oNc�ª×iNf
lBf�oN{ j4x
xnfyjyª

8;TyFVT48;<vAvUW:XÏGCÙODCBU;:=Ð&UWYDT�:=8"T�ä>`�T4Î�U;Ty?*FVÐ=ÏvØ�?9ÏvØSCÙT�äDÎ�T�T4?QF"F;ÏHP+T�U;YQ8;TyFVYDÏGÐ=?JI´ØSYDT48;T4OD`�ÏGC
U;YDT4@(ÑHT�U"A/8;TyFVT48;<vA!U;:=ÏHC _�� @À?DÏH:=CDÑ3FVÏ�IJ:gÒ�UWYDT+U;YD8WT4F;YDÏGÐ=?Ú:²F Î~YDÏGF;T�C�LNOQ?9:²Î�:=ÏHO�FVÐ=@HI´ÒÓT�Ø
LNÏH\QF
F;YDÏHODÐ²?�YQAE<HT.8;TyFVT48;<vAvUW:XÏGCQF�AvU�A!C>@6U;:=P+THIv\DO9U�UWYDT�P+ÏGFVU�CDT4T4?9@"Ï!Ò!LNÏG\QF�A!8WT.AGF;F;OD8WT4?
Ï!Ò
ÑHT�U;U;:=CDÑ+8;TyFVT48;<vA!U;:=ÏHCQF _

Û U©:=F©Î�ÏHC><HT4CD:=T�CBU
U;Ï ?9TyF;Î�8;:=\�T�UWYDT�F;T�Ð=T4Î�U;:=<HT�8;TyFVT48;<vA!U;:=ÏHC+A!`D`D8WÏGAGÎ~Y":=C+U;T48;P�F�ÏHÒ�UNØ�Ï
ðGOQT�ODTyF&ØS:XU;Y/?9: Í T48;T4CGU�F;Î~YQT4?9ODÐ=:=CDÑ"`�ÏHÐ=:=Î�:XTyF.Ô
AHC�T�CBUW8;@�!VCQÏ!Ô�ÑHOQAH8WAHCGUWT�T #�ðBODT4ODT�ØSYDT�8WT
FNU~A!8;U�U;:=P
T�ÑGOQA!8~A!CBUWT�T4F6AH8;T+CDÏHU `D8;Ïv<>:²?9T4?ÚA!C�?ÚAHCDÏ!UWYDT�8�!WA!Ð=ÐgÔ�ÑHO�A!8~A!CBU;T4T4?�#�ðGOQT�ODT�:=C
ØSYD:=Î~Y3AHÐXÐ>LNÏG\QF�A!8WT�ÑH:=<HT�C/A+FNU~A!8;U�U;:=P
T"ÑHOQAH8WAHCGUWT�T
ê¸F;:XP+:=Ð=AH8SU;Ï�Î�ÏGCQF;T�8W<EA!U;:=<HT�\QAHÎ~MBÜQÐ=ÐXÔ
:XCDÑ>í _9ò ÏH\QF.T�CBU;T48�U;YDT6FV@9FVU;T4P U;YD8WÏHODÑGY�U;YQT}T4CGUW8;@×ðBODT4ODT�ØSYD:=Î~Y�F;Î~YDTy?9ODÐ=T4F¹LNÏH\�F.\�AHF;T4?
ÏHC � � ��7À`D8W:XÏG8;:XUN@3ØS:gUWYDÏHODU"`D8WÏv<B:²?9:=CDÑ/FNU~A!8;U�UW:XP+T×ÑGOQA!8~A!CBUWT�T4F _ÁÛ Ò�A
LNÏG\ÀØ�A!:XUWF ÐXÏGCDÑ
T�CDÏGODÑHYÞ:XC¶U;YDT/T�CBUW8;@ñðBODT�OQTHI
:gU�:²F�U;8~A!CQFVÒÓT�8W8;Ty?ÙU;ÏÀU;YQT�ÑGOQA!8~A!CBU;T4T4?*ðBODT4ODT _�è YD:²F
:=F
?9ÏHCDT�ØSYDT4C×U;YQT�T���`QAHCQF;:XÏGC �QAGÎ�UWÏH86ê�� ��AHÎ�U;ÏH8�í&Ï!ÒJUWYDT�LNÏH\�T�äDÎ�T�Ty?DF�FVÏGP+T !WFNU~A!8W<EA!U;:=ÏHC
U;YD8WT4F;YDÏHÐ²?�# _

è YDT�� �QAGÎ�U;ÏG8�Ï!Ò¹A�LNÏH\[:=F�?9T�ÜQCDTy?�AGF���� ��AHÎ�U;ÏH8 � ê ï AH:gU�U;:=P+T � Ì FVU;:=P�AvU;Ty?�K�ODC
U;:=P
TEí � Ì FVU;:=P�AvU;Ty?�K�ODC[U;:=P
T

ë C :=P+`�ÏG8VU~A!CBU´:²F;F;ODT©:²FJUWYQAvU�Ï!ÒD?9T�U;T�8WP+:XC�AvU;:=ÏHC"Ï!ÒDA�F;OD:gU~A!\DÐ=T.FVUWAH8;<vA!U;:=ÏHC�U;YD8WT4F;YDÏGÐ=? _
ï T�Î~YDÏBFVT�U;YDT�FVUWAH8;<vAvUW:XÏGC3U;YQ8;TyFVYDÏGÐ=?2U;Ï3F;:XP+`DÐ=@3\�T
UWYDT+8;ODCQCD:XCQÑ/AE<GT�8~A!ÑGT"FVÐ=ÏvØ�?9ÏvØSC
Ï!Ò�U;YQT}`D8WT�<>:=ÏHOQF;Ð=@
Î�ÏHP+`DÐ=T�U;Ty?�LNÏG\QF _>è YD:²F�:=F.8;T�ÒÓT�8W8;Ty?
U;Ï
AHF&U;YDT����
	��
�����������������
����������ÏG8
���
	������ �!����������FWÎ~YDT�P+T _

Û CñU;YDT37>T4ÐXTyÎ�U;:=<HT�Ô ë ?DA!`DU;:=<HT�FWÎ~YDT�P+TGI�AÀFV:=CDÑHÐ=T�FVUWAH8;<vAvUW:XÏGCÙU;YD8WT4F;YDÏGÐ=?ñ:²F�OQFVTy?ñÒÓÏG8
A!Ð=ÐÁLNÏH\ÙÎ�AvUWT�ÑGÏH8W:XTyF _ 7>:=CQÎ�T�?9: Í T�8WT�CBUSLNÏH\ÙÎ�A!U;T�ÑGÏH8W:XTyF�Y�AE<HT
<HT�8W@2?9: Í T48;T4CBU"FVÐ=ÏvØ�?9ÏvØSCQF4I
A!CDÏHU;YDT48´<vA!8W:=AHCBU´Ï!ÒQF;T�Ð=T4Î�U;:=<HT&8WT4F;T�8W<vAvUW:XÏGCQF�Ø�AHFJT4<vA!Ð=OQAvUWT4?�IyØSYDT�8WT.?D: Í T�8WT�CBU�FVUWAH8;<vA!U;:=ÏHC
U;YD8WT4F;YDÏHÐ²?DF+Ø�T�8WT�O�FVTy?¶ÒÓÏG8×?9: Í T48;T4CGU6LNÏG\ Î4AvUWT�ÑHÏG8;:=T4F4I�\QAHF;T4? A!ÑBA!:=C¶ÏHCÞU;YQT38;ODCQCD:XCQÑ
AE<HT�8~A!ÑGT FVÐ=ÏvØ�?9ÏvØSC3ÏHÒ©U;YDT
`D8WT�<>:=ÏHOQF;ÐX@3Î�ÏHP+`DÐ=T�U;Ty?�LNÏG\QF�:=C(TyAHÎ~Y2ÏHÒ©U;YQT4F;T
Î4AvU;T4ÑHÏG8;:=T4F _
ï TñÎ�AHÐXÐ}U;YQ:=F[UWYDT"�#��	$�!�
�������
�&%'� (���)*�
+,���&��	-����� �!���������/ÏH8.���
	��&%/����� �!���������[F;Î~YDT4P+T _�Û C
\�ÏHU;Y�U;YDT�FWÎ~YDT�P+T4F&U;YQT}UWYD8WT4F;YDÏHÐ²?DF�A!8WT�:=CD:XU;:²A!Ð=:XÖ4T4?�U;Ï
Ö�T�8WÏ�AHCQ?�AGF¹LNÏH\QF�Î�ÏGP+`DÐXT�U;T�U;YQT
8;ODCQCD:XCQÑ*AE<HT�8~A!ÑGT�:²F+OD`Á?DAvUWT4? A!`Q`D8;ÏG`D8W:=A!U;T�Ð=@ _ 7>:=CQÎ�T2?9: Í T�8WT�CBU�UWYD8;TyFVYQÏHÐ²?DF�A!8WT/OQFVTy?
ÒÓÏH8.?D: Í T�8WT�CBU´LNÏG\�Î�A!U;T4ÑHÏH8W:=T4F4IEU;YDT67>T�Ð=T4Î�U;:=<HT�Ô ��Ô ë ?DA!`9UW:X<GT�FWÎ~YDT�P+T}Î4A!C×AHÐ=F;Ï�\�T}OQF;T4?+UWÏ
U;ODCDT�F;`�TyÎ�:XÜ�ÎJLNÏG\�Î4AvU;T4ÑHÏG8;:=T4F�\>@ AH`D`D8WÏH`D8W:=A!U;T4ÐX@6F;Î4A!Ð=:XCQÑSU;YDT�Î�ÏG8;8WT4F;`�ÏHCQ?9:=CDÑ�FVUWAH8;<vA!U;:=ÏHC
U;YD8WT4F;YDÏHÐ²?DF _vÛ C
U;YDTS8WT4FVU�Ï!Ò�U;YDTS`QAH`�T48&7>T�Ð=T4Î�U;:=<HT�\QAGÎ~MGÜ�ÐXÐ=:XCQÑ6AHCQ?+7>T�Ð=T4Î�U;:=<HTS8WT4F;T�8W<EA!U;:=ÏHC
A!8WT�O�FVTy?�:=CBU;T�8~Î~YQAHCDÑHTyA!\DÐ=@ _



� 
 � �3(-��� ����� ��.#%-(�� 
��;��� ��&)+���.

Selective Reservation Scheme - SDSC Trace High 
Load

-80

-60

-40

-20

0

20

40

SN SW LN LW Overall

Job Categories

%
 c

h
an

g
e 

- 
 S

lo
w

d
o

w
n

 

EASY

Selective-Adaptive

Selective-D-Adaptive

 

Selective Reservation Scheme - SDSC Trace High 
Load

-60
-50
-40
-30
-20
-10

0
10
20
30

SN SW LN LW Overall

Job Categories

%
 c

h
an

g
e 

- 
 T

u
rn

ar
o

u
n

d
 

ti
m

e

EASY

Selective-Adaptive

Selective-D-Adaptive

 

ºÓjE¾
�&mEcWoVj�§yc�hHxnf�¨&ªGf�¨©l º»|9¾
�.mycWoVj4§4c�a�zGoNlBj�oNfyzGl>ª�a
eg{�c

Selective Reservation Scheme - SDSC Trace High 
Load

-80

-60

-40

-20

0

20

40

SN SW LN LW

Job Categories

%
 c

h
an

g
e 

- 
 W

o
rs

tc
as

e 
S

lo
w

d
o

w
n EASY

Selective-Adaptive

Selective-D-Adaptive

 

º»«�¾
¿[f4oNp�i©«�j�pqc}hHxnf�¨&ªGf�¨©l

����� ¦ � ¦�� cWoq¯=f4oN{ j�lB«~c}f4¯¹pqc~xnc~«WiNenmEc6|Bj4«V¬!­BxnxgenlG§�pq«VbBc~{�cWp �Dj4«~«WzGoVj�iNc}zBpqcWo�c~p�iNen{ j�iNc~p~·Qa
bGc�pqcW±
xnc~«;iNegmyc�|Bj4«V¬v­>xnxneglG§6pq«VbBc~{�c~p&j�«;bGegcWmEc�j6pqeg§4lBer­>«~j4lvi.oNc~ªGzB«;iNegf4l+enl
iNbBcSf�mEc;oVj4xnx�pqxnf�¨&ªGf�¨©l�j4lBª
iNzHoNl>j�oNfyzBlBª6iNeg{�c4·Ha
bBc�pqc~xnc~«;iNegmyc�pq«;bGc~{�c~p�j4xnpqf6en{�®GoNf�mEc©iNbBc�j�mycWoVj4§4cSj4lBª ¨�f4oNp�i©«�j�pqc�pqxnf�¨�±
ªHf�¨©lBp©f4¯�{�f4p�i&«�j�iNc~§4f4oNenc~p

�¹:=Ñ _ îHAÚÎ�ÏGP+`QA!8WT4F U;YDT[`�T48WÎ�T�CBUWAHÑHT[Î~YQA!CDÑGT�:=C*UWYDT3AE<HT�8~A!ÑGT×FVÐ=ÏvØ�?9ÏvØSCQF ÒÓÏH8
U;YQT
Ì&ë 7>ì�A!CQ? 7>T4ÐXTyÎ�U;:=<HTñFWÎ~YDT�P+TyF�ISØS:XU;Y 8WT4F;`�TyÎ�U3U;Ï Î�ÏHCQF;T�8W<vAvU;:=<HTÚ\QAGÎ~MGÜ�ÐXÐ=:XCQÑ OQCQ?9T�8
YD:XÑGY Ð=ÏGAH? _&Û U[Î4A!C \�T(ÏG\QFVT48;<GT4?ÞU;Y�AvU�UWYDTÚ79T�Ð=T4Î�UW:X<GT28WT4F;T�8W<EA!U;:=ÏHC FWÎ~YDT�P+TÀAGÎ~YD:=T�<HTyF
AvU"Ð=T4AGFNU ��
 �Õ8;Ty?9OQÎ�U;:=ÏHCñ:=CñU;YDT�Ïv<HT48WAHÐXÐ©F;ÐXÏvØ�?DÏvØSCÙÎ�ÏHP+`QAH8;Ty?(UWÏ(Î�ÏGCQF;T�8W<EA!U;:=<HT×AHCQ?
Ì&ë 7>ìÝ\QAHÎ~MBÜQÐ=Ð=:XCDÑ _ �DOD8;U;YQT�8yI!:gU.:XP+`D8WÏv<HTyF�U;YDT�F;ÐXÏvØ�?DÏvØSCQF
Ï!Ò�A!Ð=ÐQÎ�A!U;T4ÑHÏH8W:=T4F
Î�ÏGP
`�A!8WT4?
U;Ï(Î�ÏHCQF;T�8W<vAvU;:=<HT+\QAGÎ~MBÜQÐXÐ=:=CDÑ2T�äDÎ�T�`9U UWYDTK/ ï Î�A!U;T�ÑGÏH8W@HIÁÒÓÏG8"ØSYD:²Î~YÙU;YDT48;T�:=F�A3FVÐ=:XÑGYBU
?9T�ÑG8WAG?DAvUW:XÏGC�:=C2FVÐ=ÏvØ�?9ÏvØSC _�è YD:=F}?9T�ÑG8WAG?DAvUW:XÏGC�:=C/U;YQT"FVÐ=ÏvØ�?9ÏvØSC[ÒÓÏH8�U;YDT / ï LNÏH\QF�:=F
T�ä9`DÐ²A!:=CDT4?2AGF�ÒÓÏGÐXÐ=ÏvØ�F _�è YDT0/ ï LNÏH\QF}YQAE<HT
?9:><�Î�ODÐXUN@3\QAHÎ~MBÜQÐ=ÐX:=CDÑ�AHCQ?2YQT�CQÎ�T"8WT�Ð=@[ÏGC
8;TyFVT48;<vAvUW:XÏGCQF _ �DOQ8VUWYDT�8yI
U;YDT/AE<HT48WAHÑHT×F;ÐXÏvØ�?DÏvØSCñÒÓÏH8
U;YQT / ï Î4AvU;T4ÑHÏG8;@ÀU;T4CQ?DF
U;ÏÚ\�T
P"OQÎ~YÙÐ=T4FWF6U;YQAHCÚU;YDT×Ïv<GT�8~A!Ð=Ð�AE<HT�8~A!ÑGT�F;ÐXÏvØ�?DÏvØSC _
	 F;T�Ï!Ò�U;YDT�Ïv<HT�8~A!Ð=Ð�AE<HT48WAHÑHT�F;Ð=ÏvØ�Ô
?9ÏvØSCÞAGF"UWYDT2FVUWA!8W<vAvUW:XÏGCñU;YD8WT4F;YDÏGÐ=?Þ:XP+`DÐ=:=T4F
U;Y�AvU / ï LNÏH\QF
ØS:=ÐXÐSCQÏ!U�\�T/P+Ïv<HTy?ñUWÏ
U;YDT ÑGOQA!8~A!CBUWT�T ðBODT�OQT"A!CQ?/ÑG:X<GT�C3A�8WT4F;T�8W<vAvU;:=ÏHC[ODCBU;:=ÐJUWYDT�:=8 � �QAGÎ�UWÏH8�:²F�F;:XÑGCD:XÜ�Î�AHCGUWÐX@



SDSC Trace - Exact

0
20
40
60
80

100
120
140

1 1.1 1.2 1.3 1.4 1.5

Load

A
ve

ra
g

e 
S

lo
w

d
o

w
n

Conservative EASY Selective-Adaptive Selective-D-Adaptive
 

SDSC Trace - Exact

0

20000

40000

60000

80000

100000

1 1.1 1.2 1.3 1.4 1.5

Load

A
ve

ra
g

e 
T

u
rn

ar
o

u
n

d
 

T
im

e

Conservative EASY Selective-Adaptive Selective-D-Adaptive
 

CTC Trace - Exact Estimates

0

10

20

30

40

1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9

Load

A
ve

ra
g

e 
S

lo
w

d
o

w
n

Conservative EASY Selective-Adaptive Selective-D-Adaptive
 

CTC Trace - Exact Estimates

0

20000

40000

60000

80000

100000

120000

1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9

Load

A
ve

ra
g

e 
T

u
rn

ar
o

u
n

d
 

T
im

e

Conservative EASY Selective-Adaptive Selective-D-Adaptive
 

KTH Trace - Exact Estimates

0
100
200
300
400
500
600
700

1 1.1 1.2 1.3 1.4 1.5 1.6

Load

A
ve

ra
g

e 
S

lo
w

d
o

w
n

Conservative EASY Selective-Adaptive Selective-D-Adaptive
 

KTH Trace - Exact Estimates

0

50000

100000

150000

1 1.1 1.2 1.3 1.4 1.5 1.6

Load

A
ve

ra
g

e 
T

u
rn

ar
o

u
n

d
 

T
im

e

Conservative EASY Selective-Adaptive Selective-D-Adaptive
 

LANL Trace - Exact Estimates
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Selective Reservation Scheme with User 
Estimates - SDSC Trace High Load
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Fairness - SDSC Trace High Load
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